Adult functional magnetic resonance imaging (fMRI) literature suggests that a left-right hemispheric dissociation may exist between verbal and spatial working memory (WM), respectively. However, investigation of this type has been obscured by incomparable verbal and spatial WM tasks and/or visual inspection at arbitrary thresholds as means to assess lateralization. Furthermore, it is unclear whether this hemispheric lateralization is present during adolescence, a time in which WM skills are improving, and whether there is a developmental association with laterality of brain functioning. This study used comparable verbal and spatial WM n-back tasks during fMRI and a bootstrap analysis approach to calculate lateralization indices (LIs) across several thresholds to examine the potential of a left-right WM hemispheric dissociation in healthy adolescents. We found significant left hemispheric lateralization for verbal WM, most notably in the frontal and parietal lobes, as well as right hemisphere lateralization for spatial WM, seen in frontal and temporal cortices. Although no significant relationships were observed between LI and age or LI and performance, significant age-related patterns of brain activity were demonstrated during both verbal and spatial WM. Specifically, increased adolescent age was associated with less activity in the default mode brain network during verbal WM. In contrast, increased adolescent age was associated with greater activity in task-positive posterior parietal cortex during spatial working memory. Our findings highlight the importance of utilizing non-biased statistical methods and comparable tasks for determining patterns of functional lateralization. Our findings also suggest that, while a leftright hemispheric dissociation of verbal and spatial WM is apparent by early adolescence, age-related changes in functional activation during WM are also present.
Introduction
Working memory (WM) refers to the ability to actively maintain and manipulate information in the brain for a short period of time (Baddeley, 1986) . It has been posited that the system sub-serving this ability is comprised of a central executive control system and two subordinate systems responsible for the manipulation, rehearsal, and retention of domain-specific informationthe phonological loop and the visuospatial sketchpad (Baddeley, 1992) . Research suggests that these subsidiary systems, specific to the processing of verbal and visuospatial information, are functionally distinct by the time children reach school-age (Alloway, Gathercole, & Pickering, 2006; Gathercole, Pickering, Ambridge, & Wearing, 2004; Pickering, Gathercole, & Peaker, 1998 (Conklin, Luciana, Hooper, & Yarger, 2007) . These improvements are thought to be due to better executive and rehearsal strategies and improved processing speed that occurs with continued adolescent neuromaturation (Cowan, 1997); however, the link between improved functioning and neurodevelopment remains unclear.
The advent of functional magnetic resonance imaging (fMRI) has made essential contributions to the current understanding of the neuroanatomical substrates underlying human WM. FMRI studies of adults have consistently revealed activation of premotor, lateral prefrontal and posterior parietal cortices during adequate performance on WM tasks (for review, see Fletcher & Henson, 2001; Owen, 1997; Owen, McMillan, Laird, & Bullmore, 2005) . While fewer studies have utilized fMRI in normally developing
